The field of stress corrosion cracking (SCC) has made significant progress in terms of mechanistic interpretations. Two main mechanisms have emerged: localized anodic electrochemical processes, such as dissolution or film formation, and the adsorption of specific embrittling species. With the advent of new techniques in instrumentation to measure crack tip chemistry, fractography using SEM, crack tip microscopic examination using highresolution TEM, atomic probe microscopy for chemical analysis at atomic level, etc., new insights into the understanding of SCC have emerged. Despite these advances, there continues to be a need for systematic experiments with environmental concentration, more insights into mechanistic analysis, and a method of quantification for component life prediction. Since divergent materials are studied in various environments, there appears to be a generic behavior that is common for all, involving a well-defined SCC threshold, initial rapid crack growth, observable steady state in crack growth rates, followed by overload fracture. This observation is true for metals, alloys, ceramics, polymers, and composites in aqueous, gaseous, liquid metal environments, with internal or external embrittling elements. In addition, there is also a need for an integrated approach for the prediction of the material response in smooth, uniformly loaded specimens to notched specimens to pre-crack specimens in damaging environments under external static and cyclic loads.
This symposium series attempts to bring to focus our understanding of the generic principles involved in SCC. It covers modeling from the first principle calculations at an atomic level to material behavior at a continuum level. In particular, the symposium covers several areas including (a) principles underlying the SCC mechanisms for crack nucleation, crack propagation and factors that influence them, (b) modeling of kinetics of the crack-tip chemical reactions, the role of microstructure involving grain boundary precipitates (anodic or cathodic relative to the matrix), slip mode, yield stress, etc., (c) the kinetics of liquid metal embrittlement, and the associated slip activity, (d) first principle study of inter-atomic forces involving hydrogen in metals, (e) atomic force microscopy and fractographic details of crack growth, (f) TEM analysis of grain boundary structure and interaction of damaging environment with stress, (g) types of corrosion like pitting corrosion, crevice corrosion and the effect of alloying in dissolution or its prevention, (h) continuum modeling using cohesive zone concept, (i) SCC in several engineering alloys like 7075, 4340, x465 stainless steel, etc. The overall purpose of the conference is an attempt to bridge the gap between the damage kinetics for engineering materials exposed to real service environments and the coupon tests in the laboratory in controlled environments. The conference includes invited papers from internationally recognized authors for their contribution in the field of life prediction.
The third symposium was held in June of 2014 in Bergamo, Italy, to bring experts in the field together to discuss the issues and challenges in this field. The symposium was designed with a single session format. It was based on the understanding of environmental-assisted cracking in structural metallic materials with a focus on "how environment affects the crack driving force". The symposium had a good mixture of experimental, theoretical, and computational modeling presentations. The attendees were from about 14 countries.
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